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how an extremely mild quenching, such as chilling a piece of large
dimensions in the open air, may give rise to much different effects from
those -caused by a true1 annealing.

This is especially evident when it is observed that the effects of the
second treatment mentioned in Sec. 192 are similar to, but greater than,
those of the first. Therefore, if, on account of the slowness of cooling due
to the large dimensions of the piece, the second heat treatment had
exhibited the features of a true annealing, it should have caused a lesser
value for tensile strength and elastic limit; or at least, presenting the hy-
pothesis least favorable to our argument, it should not have increased those
values over the results from the first experiment. The fact that none of
those two situations occurred, but instead a substantial increase of the
tensile strength and of the elastic limit, proves that the observed effeets
are due to a true quenching process, although extremely mild and
attenuated. We have seen that this conclusion is confirmed by the
microstructure.

For the reasons already explained, air chilling, quenching in molten
lead, and other mild quenchings when utilized as homogeneity heat
treatments, may affect the material far more profoundly when applied to
special'steels characterized by very low transformation points upon cool-
ing. This is even more true of forged or rolled steels than of special steel
castings, and consequently assumes a greater practical importance, a fact
which is easily comprehended when one remembers that steels subjected
to plastic deformation are a great deal more sensitive to homogeneity heat
treatments, for various reasons indicated in Chapter XIX.

The practical importance of these facts consists in this: that the use
of soft and medium alloy steels possessing the distinctive properties pre-
viously indicated permits one to attain excellent results on intricate forms
or large dimensioned pieces which could not be subjected to the shock of
energetic quenching without serious trouble due to warpage, checks,
cracks and the like. In steels of such analyses, even the mildest quench-
ing produces microstructures and improvement in elastic limit, contrac-
tion and impact strength fully as good as the most drastic cooling and
drawing would produce in plain carbon steels.

It is seen that we are in command of another method by which it is
even possible to obtainresultssimilartothosedescribedinSec. 188,reached
by low-temperature quenching of steels possessing a strong thermal
hysteresis.

Besides, the ideas underlying the two methods are clearly similar.
194. It is opportune to give at least one example of the phenomena
mentioned in Sec. 193 and of the processes derived from their commer-
cial application.

1 That is to say, a long reheating at a temperature above the transformation range,
followed by a very slow cooling.